Background: Suicide is higher among economically inactive and unemployed persons than employed persons. This paper investigates differences in this relationship by sex and age over the period 2001 to 2010 in Australia. It also examines changes in suicide among employed, unemployed and economically inactive persons during the recession of 2007-09. Method: Suicide data from the National Coroners Information System were utilised for this retrospective study. Negative binomial and Poisson regression was used to estimate the association between suicide and employment status and to investigate differences in suicide rates over the period of the recession (2007-09) compared with the year before the recession (2006). Results: Results suggest that during 2001-10 economically inactive/unemployed males had a suicide rate ratio (RR) of 4.62 [95% confidence interval (CI) 4.10, 5.19; P < 0.001] compared with employed males (RR ¼ 1.00), whereas economically inactive/unemployed females had a suicide RR of 8.44 compared with employed females (95% CI 7.38, 9.67; P < 0.001). There was an increase in suicide among both employed (7% rise in 2007, P ¼ 0.003) and economically inactive/unemployed males during the GFC (22% in 2008, P < 0.001). Suicide also increased among economically inactive/unemployed females (12% in 2007, P ¼ 0.03; 19% in 2008, P ¼ 0.001) but not among employed females. Conclusions: These results suggest the need for adequate policy and social welfare responses to ameliorate the effects of the economic recession on the working age Downloaded from population. Particularly, these should target unemployed and economically inactive men and women in Australia, who may be at higher risk of suicide than previously thought.
Introduction
Unemployed and economically inactive people have been found to be at higher risk of mental health problems [1] [2] [3] and suicide. [4] [5] [6] These relationships are modified by age, 5, 6 with the working age being disproportionately at risk compared with other age groups. Some research suggests that unemployed males are particularly vulnerable to suicide. 7 Fluctuations in the wider economic environment (e.g. recessions or economic downturns) have also been found to have a notable impact on suicide at the population level. [8] [9] [10] For example, the 1997 recession was associated with an increase in suicide in some countries of Asia. 10 There is also some ecological evidence that the Great Depression of the 1920s was associated with an increase in suicide mortality in the USA. 9 This area of research has ongoing relevance given the most recent 'great recession' (also called the 'global financial crisis' or GFC), which began in 2007, and its association with an increase in suicide in a number of countries. [11] [12] [13] [14] [15] However, it is not known whether GFC-related increases in suicide occurred more in the employed, unemployed or those who were otherwise without work at the time of death. This is because most past studies have only studied suicide in the general population, without examination of the labour force status of individual suicide cases.
The aim of this study was to assess the association between labour force status and suicide over the period 2001 to 2010, with a particular focus on the unemployed, the economically inactive who theoretically are able to work (e.g. those who are not out of work for a specified reason including illness, retirement, caring for children/home duties or study) and the employed. First, we examined gender and age variations in suicide by labour force status over the entire range of data available from a national coronial database (2001 to 2010). Second, we focused specifically on the GFC period (2007, 2008, 2009 ) to assess changes in suicide rates by labour force status compared with years prior to the GFC. Based on the past research cited, the main hypotheses of the study were as follows.
• The overall rate of suicide among economic inactive/unemployed persons will be greater than among employed persons. • There will be a significant interaction between sex and employment status and between age and employment status with respect to suicide. • There will be a significant rise in suicide among both the employed and economic inactive/unemployed populations during the GFC, defined in this study as beginning in 2007 and continuing to 2009.
Methods

Study design
This retrospective mortality study utilised data from the National Coroners Information System (NCIS) and focused on suicide by labour force status. Demographic characteristics such as age and sex were also examined.
marital status, country of birth, residential postcode and statistical local area (SLA). Each case on the NCIS routinely includes a police text description of the circumstances and background of the suicide, as well as information on employment status. The NCIS offers the best available national information on suicide mortality in the country and is used to compile those death statistics originating from coronial inquiries released by the Australian Bureau of Statistics (ABS). 18 However, the time needed for coronial processes means that the suicide data available in NCIS may be delayed by up to 3 years. 19 Hence, we examined the period for which there are reliable data only (2001 to 2010).
Eligibility and data extraction of suicide cases
All cases officially recorded as occurring in 2001-10 as intentional self-harm in NCIS were extracted in January 2013. Text descriptions of employment status at the time of death were extracted for each case and used to classify cases into economically active or inactive. Data were also extracted on sex, method of death, age and marital status.
Population data source
Population data for each year were obtained from the ABS Labour Force, Australia, Feb 2014 20 and Persons Not in the Labour Force, Australia, September 2012, 21 from 2001 to 2010.
Definition of labour force status
For statistical purposes in Australia, an unemployed person is defined as someone who has been looking for work in the 4 weeks prior to the monthly labour market survey. 22 This classification excludes economically inactive longterm unemployed persons who may not report looking for work in the past month, but had been actively searching previously. Hence, this classification potentially underestimates the true extent of unemployment. As distinct from these 'hidden' unemployed, persons described as being economically inactive may also not be working due to illness, retirement, study or caring for children. 23 A recent national survey indicates that main reasons for economic inactivity among 15-64-year-olds in Australia include being on unspecified home duties (29.5%), followed by having a long-term health condition (18.3%), caring for children (16%) and being voluntarily inactive (12.8%). 21 Those described as unemployed at the time of death would not necessarily have fulfilled the criteria of being unemployed as per the Australian Labour Market Statistics (e.g. actively looking for work in the past month and being prepared or able to accept work if offered, as above). 22 The narrowness of the latter definition excludes discouraged job seekers who may have failed to look for work in the past month, and such background information is not recorded about suicide cases reported as unemployed. Because of this, we created an aggregate category of 'economically inactive/unemployed' suicides, which comprised suicides reported as unemployed (n ¼ 4697) at the time of death or those on a government pension (i.e. receiving social security or welfare benefits) (n ¼ 2182) and aged between 15 and 64 years. This latter group excluded those with a specified reason for being out of the labour force, such as being ill, retired, injured, studying or looking after children at the time of death. This group conceptually is different from economic inactivity described in previous studies. 5, 6, 24, 25 Thus, in order to adjust for differences in the definition of unemployment in suicide and population data, unemployed individuals and persons not in the labour force who were voluntarily inactive (aged 15-64 years) were combined in the yearly population data and in suicide data. Among the suicides, employed persons were those who were noted to be working for an income at the time of death, which closely corresponds to the definition in Labour Market Statistics data.
Analysis
Rates of suicide among the economically inactive/ unemployed and the employed were calculated using suicide counts as the numerator and the population data stratified as the denominator for the years 2001 to 2010. For descriptive purposes, annual age-specific rates were calculated for 15-24, 25-34, 35-44, 45-54 and 55-64 year age groups. Annual directly age-standardized rates of suicide (>15 years) were also calculated and described graphically.
Negative binomial regression analysis was then used to estimate the association between suicide and employment status after adjustment for age, sex and year of suicide occurrence. We chose negative binomial regression after assessing the extent of over-dispersion in Poisson regression models of suicide.
Evidence of interaction between sex and employment status was assessed by fitting the regression models with and then without the sex by employment status interaction term and performing a likelihood ratio test (LRT). Linear combinations were used to examine differences by sex and labour force status. Differences in labour force status by age were examined by including an age group by employment status interaction term in sex-specific regression models. If the interaction was found to be significant, the regression models were stratified. All coefficients were exponentiated into rate ratios (RRs), and all negative binomial models used the log of the denominator population as the offset.
The possibility of a statistically significant difference in suicide rates over the period of the GFC (2007, 2008, 2009 ) compared with the year before the recession (2006) In a sensitivity test, we excluded economically inactive individuals from the analysis, leaving only unemployed suicides in order to assess possible differences in the direction and magnitude of effects. We also examined differences in suicide in the 2 years prior to the GFC (2005/06) to assess the robustness of modelled differences in suicide pre/post GFC if the baseline comparison period were changed to 2005-06.
Results
Descriptive results
During 2001-10 the overall age-adjusted annual rate of suicide in economically inactive/unemployed males was 57.7 per 100 000 and 20.2 for corresponding females. Among the employed, the overall suicide rate was 10.5 per 100 000 males and 2.2 per 100 000 females. Economically inactive/unemployed males had the highest rates of suicide in 2001, corresponding to the general trend in Australia which reached a peak in the late 1990s and has been declining overall since. However, the decline was interrupted by a rise in 2008, which was more apparent among economically inactive/unemployed males ( Figure 1 ).
Differences in labour force status by sex and age
Overall, the RR of suicide among males was 3.7 compared with females (Table 1) . Compared with those aged 15-24 years, the highest rate of suicide was among those aged 25-34 years and 35-44 years. And those economically inactive or unemployed had an RR of 6.02 times those who were employed.
The interaction between sex and employment status was statistically significant, as indicated by interaction terms and by the likelihood ratio test (x 2 (1) ¼ 39.21, P < 0.001). When combinations of coefficients from main effect and interaction terms were converted into rate ratios for each stratum, economically inactive/unemployed males had an adjusted RR of 4.62 (95% CI 4.10, 5.19; P < 0.001) compared with employed males, whereas economically inactive/unemployed females had an RR of 8.44 compared with employed females (95% CI 7.38, 9.67; P < 0.001). Moreover, economically inactive/unemployed women had an RR for suicide of 1.68 compared with employed males (95% CI 1.48, 1.90; P < 0.001).
A likelihood ratio test was conducted to further assess a possible interaction between age group and employment status and was found to be significant (x 2 (4) ¼ 34.40; P < 0.001). Economically inactive/unemployed males and females had the greatest RR compared with employed males and females in those aged 25-34 years and 35-44 years ( Table 2 ). This was particularly apparent for females in these age groups, who had more than an 11-fold excess in those who were economically inactive/unemployed compared with those who were employed. The RR of economically inactive/unemployed compared with the employed was lowest in older male and female age groups (45-54 years and 55-64 years).
Differences in labour force status during the GFC
The difference in suicide rates from 2006 to 2008 was found to be significant for economically inactive males, with no difference for 2007 or 2009 compared with 2006 (Table 3) 
Sensitivity analyses
The sensitivity analysis showed some differences when 2005/06 was used instead of 2006 as the baseline reference However, it should be acknowledged that definitions of unemployed in the population data and the suicide data differ, as indicated in the methods section and as discussed further below.
Discussion
Overall, during 2001 to 2010, economically inactive/ unemployed males had over four times the suicide rates of employed males, whereas suicide rates of economically inactive/unemployed females were eight times higher than those of employed females. There was a suicide increase in economically inactive/unemployed males and females during the global financial crisis of 2007-09. There was evidence of a small increase in employed males and a decrease in employed females. However, we acknowledge that the trend results for males (particularly in the employed) are somewhat sensitive to the baseline years chosen for measuring against, whereas trends for females were similar. Results also suggest that economically inactive/unemployed males and females aged 25-44 years had the highest RRs of suicide compared with those employed.
Previous studies have shown a relationship between rising mortality and economic recessions. [8] [9] [10] More recently, there have been a number of papers on the potential effect of the 2007 recession on suicide rates. [11] [12] [13] [14] [15] These studies are based on an aggregate relationship between the unemployment rate in an area and the general suicide rate, and are therefore unable to distinguish suicides occurring in working vs non-working individuals. This makes it difficult to know whether those actually employed or economically inactive/unemployed were more detrimentally affected by the most recent global economic recession. The present study has been able to distinguish between suicides occurring in economically inactive/unemployed and employed individuals in relation to the GFC of 2007-09.
Considerable attention has been paid to the heightened risk of male suicide in relation to unemployment in Australia, [26] [27] [28] but less to what happens to employed males during economic recessions. It is possible that the small rise observed in this paper may be among a subset of males who experienced adversity during the recession, such as those in low-skilled jobs who experienced a decrease in income or employment conditions (e.g. move towards contract or casual work from permanent employment) during the GFC. It is also possible that employed males were adversely impacted by changes in psychosocial job stressors such as job insecurity, 10, 29 as well as wider governmental austerity measures and reduced access to preventive social and health services. 14, 15 However, it is clear that the rise in suicide among employed males during the GGC was very small and transient.
Females who were economically inactive/unemployed were particularly vulnerable and had suicide rates over eight times those of their employed counterparts. This is in direct contrast to recent ecological research on the GFC in England, which suggests that females are resilient to the adverse effects of unemployment, 14 but is consistent with the findings of a similarly designed study in Ireland. 6 The latter study suggests that elevated suicide rates among females without a job is indicative of the increased importance of a paid job for women. The same explanation is used for the relationship between male suicide and unemployment. 30 However, as there has been limited focus on suicide among unemployed women using national mortality data sets in past studies, more work is needed to assess whether this is a genuine result or statistical artefact. Employed women experienced a small but significant decline in suicide rates during the recession, which may suggest that they were less likely to be adversely affected by the recession than those not working and males generally. Also, consistently with past research, economically inactive/unemployed males and females in the prime of their working life had significantly heightened risk of suicide. 5, 6 Older workers had significantly lower risk of suicide compared with younger workers, which may indicate a reduced salience for risk factors related to employment as 55-64 years olds begin to transition to retirement, as well as other positive life changes such as paying off housing loans.
The limitations of the present study include underreporting of suicide data due to coronial delays and misreporting of suicides as other causes of death (e.g. 'undetermined' intent). 19, 31, 32 We should also acknowledge a caveat in the sensitivity analysis of unemployed suicides vs unemployed in the population (excluding those otherwise economically inactive). As we explained in the methods section of the paper, population data on unemployment only includes those who have been looking for work in the past month, which tends to under-report the long-term unemployed, many of whom have given up looking for work (i.e. discouraged job seekers). In contrast, those classed as unemployed in the suicide data include both those who fit the narrower population definition of 'unemployment' and the discouraged job seekers that would not fit the population definition. Consequently, the sensitivity analysis will tend to over-inflate suicide rates among unemployed persons. This was particularly the case for males, of whom a greater number are recorded as being unemployed at the time of suicide death. There was apparently less numerator/denominator bias among females recorded as being unemployed, which partly explains why the RR for being unemployed was lower than for being economically inactive/unemployed. The GFC is likely to have had variable impacts on different groups of people over time and location. 33 The complexity of these effects on society and suicide are unlikely to have been captured in our relatively crude before-after yearly measure of the recession. Further, the economic impact of the GFC has been muted in Australia (evident in only small increases in unemployment) compared with Europe and the USA, mainly due to continued economic growth in China, Australia's largest trading partner. For example, unemployment rates in Australia during the GFC ranged between 4.4 in May 2007 to a peak 5.5 in May 2009. 21 This means that our results may not generalize to other contexts. However, it is also important to consider that the impact of the GFC may operate through mechanisms other than overall unemployment at the national level, as discussed above. Also, our study was unable to measure the health status or psychiatric conditions of suicide cases and therefore was unable to account for possible health selection effects. However, as shown in a recent meta-analysis of cohort studies, unemployment is still associated with a considerably heightened risk of suicide after controlling for pre-existing psychiatric conditions. 34 We also acknowledge the inability to control for confounders that may precede or co-exist with labour force status and suicide, such as significant life events. 35 A strength of this study is that it is based on the best available national data set and can provide information on the employment status of individual suicide cases. The use of these data contributes substantially to current research on suicide, as most studies hitherto have been conducted at an ecological level and have been unable to examine the labour force status of individual suicide cases.
Future research could examine differences in the extent to which different working and non-working groups were affected by changes in the industrial landscape during the GFC: for example, whether there were occupational skill level or industrial sector differences in the extent to which suicide among employed groups were affected. Future research could also examine the extent to which suicide rates in the long-term economically inactive/unemployed population changed in response to the GFC, compared with those who lost their jobs during the economic recession. From a policy perspective, our results suggesting that both the employed and unemployed populations were affected by the recession indicate that the greatest public health benefit will be gained by targeting the entire working-age population in suicide prevention activities. However, special attention is needed for unemployed and economically inactive working-age men and women in Australia, who may be at higher risk of suicide than previously thought.
